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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
The following topic will be discussed in 1st round:
1. RedCap UE Power class and UL architecture in FR1
2. Operating band in FR1
a. Adding the clarification in core specification for single band operating
b. n47, n46, n96 and SUL band
c. n79
3. REFSENS, UL configuration , Dual-mode HD-FDD for RedCap UE in FR1
a. 1 RX branch RedCap UE in FDD 
b. 2 RX branch RedCap UE in HD-FDD 
c. 1 RX branch RedCap UE in HD-FDD
4. Variable duplex operation support on FDD band
5. FR2 aspects
a. power class for RedCap UE 
b. FR2 Redcap UE for Industry sensor 
i. UE architecture
ii. RF requirement
1. Max TRP
2. Max EIRP
3. Min EIRP
4. Spherical coverage
5. MPR
6. MBR
7. Other TX RF requirements
8. REFSENS
9. EIS
c. FR2 Redcap UE for wearables 
i. UE architecture
ii. RF requirement
1. Max TRP
2. Max EIRP
3. Min EIRP
4. Spherical coverage
5. MPR
6. MBR
7. Other TX RF requirements
8. REFSENS
9. EIS
d. FR2 Redcap UE for video surveillance 

6. CR on RedCap UE FR1

2nd round will focus the CR updates, WF on different topic. 
Topic #1: Power class and UL architecture in RedCap in FR1
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200496

	Skyworks Solutions Inc., Apple

	Proposal 1: 
· For RedCap UEs in Release 17: 
· Only 1Tx PC3 architecture (23dBm PA) is specified.
· If PC2 support is considered, only 1Tx architecture (26dBm PA) is specified.
· Postpone 2Tx studies to Release 18

Proposal 2: in FDD bands, when HD-FDD is used, to mitigate the UL duty cycle loss and poor antenna performance, support of 1Tx PC2 is further studied.

	R4-2201279

	OPPO

	Observation 1:    2Tx might be useful in heavy UL services or UL/DL balanced services which typically have equal to or larger than smart phone sizes.

Proposal 1:         2Tx is allowed for Redcap UE, and existing antenna isolation assumptions can be reused.
Proposal 2:         Reuse current 1Tx or 2Tx requirements according to UE Tx capabilities.

	R4-2201301

	Xiaomi

	Observation 1: If the Redcap UE supports 2Tx architecture, relaxation on existing EVM requirements need be considered for Redcap UE supporting 2Tx (including UL MIMO and TxD) due to reduced antenna isolation between 2Tx antennas for Redcap UE, especially for wearable device
Observation 2: If the Redcap UE supports 2Tx architecture, slightly relaxation on REFSENS requirements need be considered for Redcap UE supporting 2Tx architecture in FD-FDD mode compared to the values for Redcap UE supporting 1Tx architecture in FD-FDD mode due to reduced antenna isolation between 2Tx antennas for Redcap UE, i.e., 0.5dB.
Proposal 1: the Redcap UE couldn’t support 2Tx architecture.

	R4-2201345

	ZTE
	Observation 1. No conclusions on UE 2Tx in the feature list discussion in RAN1.
Observation 2. Excluding PC1.5 for RedCap UE imply 2Tx is not supported.
Proposal: RedCap UE 2Tx is excluded in Rel-17, i.e. only 1Tx is supported in FR1 Redcap UE in Rel-17.

	
	
	



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Companies continue to discuss the feasibility of the 2 TX UL architecture design for RedCap UE in FR1. Companies observe the potential TX RF potential impact result from the limited antenna isolation between TX branch due to the small factor of RedCap UE and propose to limit the UL architecture in Rel-17 for 2 TX RedCap UE design. The discussion is relevant to the PC2 support based on operator request in Rel-17.
Sub-topic 1-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1-1: 1 PC3 UL TX architecture assumption

· Proposals
· Option 1: 1 TX architecture of 23 dBm PA  [Skyworks]
· Option 2: TBA
· Recommended WF
· Option 1

Issue 1-1-2: PC2 UL TX architecture assumption
· Proposals
· Option 1:  1 TX of 26 dBm PA [Skyworks]
· Option 2: 2 TX architecture is excluded in Rel-17 with new antenna isolation discussion [Skyworks, ZTE, Xiaomi]
· Option 3: 2TX in Rel-17 reusing the legacy antenna isolation [Oppo]
· Option 4: TBA
· Recommended WF
· TBA
Issue 1-1-3: PC2 support for HD-FDD mode
· Proposals
· Option 1:  Consider the support PC2 support for FDD band [Skyworks]
· Option 2: PC2 support based on operator request [previous WF]
· Option 3: TBA
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Example 1
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Ericsson
	Issue 1-1-1: Option 1
Issue 1-1-2: option 1 and option 2. 
Issue 1-1-3: option 2. 


	Skyworks
	Issue 1-1-1: Option 1 only 1Tx 23dBm supported for PC3
Issue 1-1-2: option 1 and option 2. 2Tx may be further studied within R18 scope as time is needed to re-assessed antenna isolation and thus RIMD induced additional MPR and only for UEs implementing two receive antennas. If some RedCap UE types have larger from factor, some signaling will be needed in R18 to distinguish from RedCap, Smartphone or FWA.
Issue 1-1-3: option 2 was implicit in our proposal since the previous agreement was already that PC2 will be supported upon request from operators but we believe that the 3dB higher power can compensate for the UL duty cycle inherent of HD-FDD but also for the potentially inefficient antennas of a small form factor warable.

	ZTE
	Issue 1-1-1:  Option 1: 1 TX architecture of 23 dBm PA
Issue 1-1-2: Option 1 and Option 2.  2Tx were not discussed in RedCap SI, actually it was raised in recently RAN1 and RAN4 meetings, it may spent many efforts on supporting 2Tx in RAN1 and RAN4 discussion,  also More Tx antennas brings more complexity and cost. 
Issue 1-1-3: Option 2.  Previous agreements should be kept.

	Apple
	Issue 1-1-1: Option 1
Issue 1-1-2: Option 1 and Option 2
Issue 1-1-3: Option 2 followed by Option 1 

	MediaTek
	Issue 1-1-1: Option 1
Issue 1-1-2: option 1 and option 2. 
Issue 1-1-3: option 2. 


	Xiaomi
	Issue 1-1-1: Option 1 only 1Tx 23dBm supported for PC3
Issue 1-1-2: Option 1 and Option 2, 
If Operator requests PC2, it should be defined based on 1Tx 26dBm PA
Issue 1-1-3: Option 2

	Sony
	Issue 1-1-1: Option 1 given the time left for Release 17. Postpone 2Tx to Release 18
Issue 1-1-3: Option 2

	OPPO
	Issue 1-1-1: 1 PC3 UL TX architecture assumption
Option 1 (1 TX architecture of 23 dBm PA) is ok, however, we would like to point out that for some UL heavy services like surveillance UL MIMO is also a useful feature. There is no need to combine power class with UL MIMO. If possible we would like to suggest PC3+UL MIMO be supported. And actually there is no specification changes comparing to normal UE.

Issue 1-1-2: PC2 UL TX architecture assumption
Option 3 (2TX in Rel-17 reusing the legacy antenna isolation) for large form factor UEs. Reason is same as Issue 1-1-1, and there is no need to introduce capabilities for this kind of UE. By reusing current specification, no additional effort is forseen.

Issue 1-1-3: PC2 support for HD-FDD mode
Option 2: PC2 support based on operator request [previous WF]

	vivo
	Issue 1-1-1: Option 1 
Issue 1-1-2: option 1 and option 2. 
Issue 1-1-3: option 2.

	Qualcomm
	Issue 1-1-1: Option 1 
Issue 1-1-2: option 1 and option 2. 
Issue 1-1-3: option 2.



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1Issue 1-1-1
	All companies have the views to have 1 TX for 23 dBm PA
Tentative agreements:
1 TX architecture of 23 dBm PA  
Candidate options:
Recommendations for 2nd round:
No need to discuss in 2nd round.

	Issue 1-1-2
	Most companies agree except one company the 1 TX architecture for PC2 and for 2 TX architecture of PC2, studied it in Rel-18. One company want to reuse the legacy 2 TX for UL MIMO in Rel-17. Giving the time left to Rel-17, postphone 2 Tx to future release seems reasonable.
Tentative agreements: 
1 TX of 26 dBm PA in Rel-17 and 2 TX architecture is excluded in Rel-17 
Candidate options:
Recommendations for 2nd round:
Discuss the tentative agreement.

	Issue 1-1-3
	Previous WF of operator request on PC2 support is fine with all companies.
Agreements: 
Based on operator support. (Previous WF)
Candidate options:
Recommendations for 2nd round:
No need to discuss in 2nd round.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)


Topic #2: RedCap UE operating bands
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2201988

	MediaTek (Chengdu) Inc.

	Proposal 1: Add text to TS38.101-1 and 38.101-2 to clarify that “For the RedCap UE, only RF requirements for single band operation are applicable”.


	R4-2201709

	Ericsson

	5.2I	Operating band for RedCap
NR operation is designed to support RedCap UE operating in the operating band defined in Table 5.2-1, except the operating band for SUL, SDL, band n79, n47, n46 and n96.

	R4-2201250

	Huawei, HiSilicon, CMCC, OPPO, CBN

	5.2I	Operating band for RedCap
The operating bands defined in Table 5.2-1 are applicable for RedCap UE except for SDL bands.

	R4-2201711

	Ericsson

	Proposal: Delay to add the n79 band till NBC issue is solved in basket WI

	
	
	



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
One company identifies NBC issue for n79. One company wants to add the clarification on the RedCap UE operating on single band.  There are different understandings on the RAN plenary WF regarding the operating band (SUL band, n46, n96 and n47) support for RedCap UE and further discussion on this would be needed.
Sub-topic 2-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1-1: Adding the clarification in core specification for single band operating
· Proposals
· Option 1: clarification is needed [MediaTek]
· Option 2: TBA
· Recommended WF
· TBA

Issue 2-1-2: n79
· Proposals
· Option 1: Delay n79 till NBC issue solved
· Option 2: TBA
· Recommended WF
· Option 1
Issue 2-1-3: SUL band, n46, n96 and n47
· Proposals
· Option 1: In RedCap operating band list [Huawei, CMCC, OPPO, CBN]
· Option 2: Not in RedCap operating band list [Ericsson]
· Option 3: TBA
· Recommended WF
· TBA
Companies views’ collection for 1st round 
Open issues 
Example 1
	Company
	Comments

	XXX
	Sub topic 2-1: 
Sub topic 2-2:
….
Others:

	Ericsson
	Issue 2-1-1: option 1. 
Issue 2-1-2: option 1
Issue 2-1-3: Option 2. According to (RP-213689)
· No RAN4 time to be spent discussing the 3 cases (covered by the RAN#93e agreement) in Rel-17
Adding these bands in Redcap operating bands list forces RAN4 to discuss these bands. 


	Skyworks
	Issue 2-1-1: option 1, this is consistent with no support for band combinations
Issue 2-1-3: Option 2, this is in accordance with RAN guideline, note that n102 (6GHz unlicensed in Europe) should also not be part of RedCap in R17

	ZTE
	Issue 2-1-1: Option 1, this is consistent with WID.
Issue 2-1-2: We think all of the band n79 issues of supporting smaller CBWs should be solved first. 

	Apple
	Issue 2-1-1: Option 1
Issue 2-1-2: Option 1
Issue 2-1-3: Option 2

	Huawei
	Issue 2-1-1: Option 2: For a terminal that is declared as RedCap UE, carrier aggregation and dual connectivity are not applicable.
In the RedCap UE WID, only CA and DC are excluded. Based on the RAN plenary’s agreement RP-212634, the specification will not contain any explicit restriction to prevent implementation of RedCap UEs with these features.
1. RedCap UEs also supporting V2X/PC5 on n47
2. RedCap UEs operating in unlicensed bands
3. RedCap UEs supporting SUL 
Option 1 didn’t reflect current agreements in RAN plenary.
Issue 2-1-2: Option 2: No restriction on band n79. This issue is similar with sync raster. I think it can be solved. There is no need to restrict band n79 for RedCap UE.
Issue 2-1-3: Option 1.
Based on the RAN plenary’s agreement RP-212634, the specification will not contain any explicit restriction to prevent implementation of RedCap UEs with these features.
1. RedCap UEs also supporting V2X/PC5 on n47
2. RedCap UEs operating in unlicensed bands
3. RedCap UEs supporting SUL
These features are optional. It’s up to vendors to implement them based on current specification. I can’t agree to restrict them in the spec.


	CMCC
	Issue 2-1-1:
We don’t think the clarification is needed since RAN plenary decision is to not prevent implemention of such features for RedCap.
Issue 2-1-2: n79
Do not need to delay n79 since anyway it was agreed to introduce n69 and the NBC will be solved.
Issue 2-1-3: SUL band, n46, n96 and n47
The main problem is that we don’t see the need to duplicate a operating band table for RedCap. And following RAN plenary guidance, we do not restrict any implementation of supporting SUL V2X unlicensed.

	MediaTek
	Issue 2-1-1: We think the clarification needs to be stated that only single band RF requirements apply as this aligns with the WID scope. This UE is supposed to be simplified with respect to a non-RedCap device, and we have not discussed the applicability of specific RF requirements beyond single band configurations. So it does not seem appropriate to implicitly extend the applicability of other existing requirements for RedCap. 
Issue 2-1-2: Updated view: We do believe that the n79 issue should be resolved. Not sure what delaying means though in this context.
Issue 2-1-3: Option 2 is in line with the RAN plenary WF, in that it was agreed not to make any specification updates or do any specification work for these configurations.

	Ericsson
	To Huawei and CMCC: 
The RAN4 spec impact analysis to support these bands has not been done in past meetings. And will not be done in future meeting in Rel-17 according to latest RAN plenary WF.
 
	SUL_n79-n802
	n79, n80

	NOTE 2:	For UE supporting SUL band combination simultaneous Rx/Tx capability is mandatory



Current SUL band combination still have simultaneous Rx/Tx as mandatory requirement for some band combinations, for example, the n79 + n80 requires the two bands simultaneous operation. 
For V2X, the same con-current operation is specified.
Table 5.2E.2-1 Inter-band con-current V2X operating bands
	V2X con-current operating Band
	NR or V2X Operating Band
	Interface

	V2X_n39-n47
	n39
	Uu

	
	n47
	PC5



So this is not within the RedCap UE scope as WID has single band operation limitation. Complying to the single band operation means the exception for these band combination for RedCap UE needs to be discussed and also the REFSENS for these bands combination needs to revisit. 
For unlicensed band, there are more spec impact both RF and RRM. 
RAN4 always has release independent way for the additional bands to support for one feature, this applies to RedCap too. So question is what prevent these bands to be added in future release in an independent way so RAN4 can make a thorough analysis?

	OPPO
	Issue 2-1-1: Adding the clarification in core specification for single band operating
It seems according to WID “For the RedCap UE, only RF requirements for single band operation are applicable” only single band can be supported and no band combination is allowed, however, according to last RAN meeting conclusion “The specification will not contain any explicit restriction to prevent implementation of RedCap Ues and no RAN4 time to be spent discussing the 3 cases in Rel-17”. Then question is whether these bands like NR-U, V2X, SL can be supported or not??
In last RAN plenary, some companies would like to clarify this, but be commented as the agreement already cystal clear enough... Then it turns out in RAN4 another chaos.
From our point of view, Redcap can support these bands, but whether current requirements are ready or not needs to be further studied. If no Redcap requirements for these bands, then UE should be aware that supporting these bands would mean normal UE requirements will be followed. Then it comes to UE support other Redcap bands + Normal UE bands in the end.

Issue 2-1-2: n79
For n79, understood the issue caused by introducing small CBWs but this is the same issue for normal UE and Redcap UE. We don’t see the strong reason to not introducing n79.
Issue 2-1-3: SUL band, n46, n96 and n47
Same comment as Issue 2-1-1

	CBN
	Issue 2-1-1: Adding the clarification in core specification for single band operating
No need to clarify it.
Issue 2-1-3: SUL band, n46, n96 and n47
Option 1.

	Qualcomm
	Issue 2-1-1: Option 1
Issue 2-1-2: Option 1
Issue 2-1-3: Option 3 (maybe option2 but option 2 is not clear enough). RAN Plenary agreement is clear for release 17:
[image: ]



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1issue 2-1-1
	6 companies agree to add clarification on the single band operation in core specification. 3 companies donot think it is needed. One company think it is potential conflict with the RAN plenary WF and thus some clarification is needed. As the clarification is for the V2X, SUL band combinations so it will be good to discuss it further to solve confliction between RedCap WID and RAN WF. 
Tentative agreements:
Candidate options:
1. RedCap UE can only operate in a single band at a time
2. RedCap UE can operate in multi-bands simultaneously.
Recommendations for 2nd round:
Discuss the above two options

	Issue 2-1-2
	4 companies are fine with delay of introducing n79, some companies agree the NBC issue should be solved first but concern not support n79 in RedCap. As the original LS for NBC issue has one option of introducing new band for small BW, it may need more info on NBC issue discussion in 2nd round.  Recommend to monitor the NBC discussion in basket WID  and at the same time, try to discuss the condition of introducing the n79. 
Tentative agreements:
Candidate options:
a. Introduce n79 to RedCap only when RAN4 agree not to introduce a new band for small BW to solve NBC issue.
Recommendations for 2nd round:
Continue to monitor NBC issue discussion in 2nd round in 109] NR_bands_R17_BWs. 

	Issue 2-1-3
	4 companies agree to not add the SUL, V2x, n46, n96 in the Redcap operating band list thus fulfill no RAN4 spend time on it and three companies think these bands can’t be excluded explicitly in core specification to follow the latest RAN plenary’s agreement. One company think the clarification is needed as the same comment in issue 2-1-1 and one company think other option.
Maybe this issue is to depend on the issue 2-1-1 for 2nd round discussion. Companies are encouraged to give suggestions how to proceed on this. 
Candidate options:
Recommendations for 2nd round:
Collect companies opinion for how to treat the SUL, V2X, n46, n96 in specificaiotn.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

[bookmark: _Hlk92986546]Topic #3: REFSENS, UL configuration , Dual-mode HD-FDD for RedCap UE in FR1
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200442

	Apple

	Observation 1: The insertion loss difference between SAW duplex filters and SAW RF filters for bands 3 and 8 is in the order of 0.5 dB [5].

Proposal 1: The HD-FDD 5MHz REFSENS tightening from FD-FDD is proposed as in the table below.

	FD-FDD 5MHz REFSENS
	HD-FDD REFSENS Tightening
	Bands

	≤ -100 dBm
	0 dB
	n1, n18, n24, n70

	> -100 dBm and ≤ -99 dBm
	0.5 dB
	n30, n65, n66, n74

	> -99 dBm
	0.8 dB
	n2, n3, n5, n7, n8, n12, n13, n14, n20, n25, n26, n28, n71, n85



Proposal 2: HD-FDD REFSENS for channel BW wider than 5 MHz can be calculated by REFSENS(5MHz) + 10log10(n x NRB/25), where NRB is the maximum transmission bandwidth configuration with n=1 for 15kHz SCS and n=2 for 30kHz SCS.

Proposal 3: UL configuration for HD-FDD REFSENS requirements is specified with full allocation.



	R4-2200472

	Sony

	Observation 1	The limited antenna volume for some of the use cases for RedCap has to be taken into account when defining OTA requirements for RedCap.
Proposal 1	A REFSENS relaxation of 2.0 dB for HD-FDD referred to the values in TS 38.101-1 Table 7.3.2-1, shall be used for RedCap supporting single RX branch.
Proposal 2	For RedCap supporting 2 RX HD-FDD the REFSENS values shall be tightened 0.5 dB compared to TS 38.101-1 Table 7.3.2-1.


	R4-2201248

	Huawei, HiSilicon

	Proposal 1: There is no need to specify the exceptional value ΔRIB,HD for NR band n2, n3, n5, n8, n13, n20, n25, n26, n28.
Proposal 2: Exceptional value ΔRIB,HD can be specified as zero for NR band n91, n92, n93 and n94.


	R4-2201344

	ZTE Corporation

	Observation 1: REFSENS adjustments due to support for single Rx antenna ports are applied to all FDD or TDD bands, respectively.
Proposal 1: For both single Rx and dual Rx branches HD-FDD REFSEN, REFSEN adjustments due to support for single Rx antenna ports are applied to all FDD bands.
Observation 2: There is no need to consider the additional receiver diversity gain (ΔRIB,4R) for RedCap UE .
Proposal 2: Use the REFSEN requirements in the tables in Appendix for 1Rx FDD/TDD, 1Rx HD-FDD and 2Rx HD-FDD, respectively.
Observation 3: For HD-FDD mode, whether partial or full RB allocation will not impact on the REFSEN requirements.
Proposal 3. For simplification of the specification, reuse existing uplink configuration for reference sensitivity of 2Rx in FD-FDD mode for RecCap UE.

	
	
	



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Based on previous WF of scaling factor for REFSENS, companies providing further views on the interpretation of the exception of scaling factor for some bands for HD-FDD mode. 
Sub-topic 3-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-1-1: HD-FDD REFSESN 
· Proposals
· Option 1a: per band exception and selected band for different scaling factor as below: [Apple]
· The HD-FDD 5MHz REFSENS tightening from FD-FDD is proposed as in the table below.

	FD-FDD 5MHz REFSENS
	HD-FDD REFSENS Tightening
	Bands

	≤ -100 dBm
	0 dB
	n1, n18, n24, n70

	> -100 dBm and ≤ -99 dBm
	0.5 dB
	n30, n65, n66, n74

	> -99 dBm
	0.8 dB
	n2, n3, n5, n7, n8, n12, n13, n14, n20, n25, n26, n28, n71, n85



· HD-FDD REFSENS for channel BW wider than 5 MHz can be calculated by REFSENS(5MHz) + 10log10(n x NRB/25), where NRB is the maximum transmission bandwidth configuration with n=1 for 15kHz SCS and n=2 for 30kHz SCS.
· Option 1b: per band exception and selected band for different scaling factor as below: [Hawei]
· There is no need to specify the exceptional value ΔRIB,HD for NR band n2, n3, n5, n8, n13, n20, n25, n26, n28.
· Exceptional value ΔRIB,HD can be specified as zero for NR band n91, n92, n93 and n94.
· Option 2: generic scaling factor cover all bands without exception per band
· A REFSENS relaxation of 2.0 dB for HD-FDD referred to the values in TS 38.101-1 Table 7.3.2-1, shall be used for RedCap supporting single RX branch.
· For RedCap supporting 2 RX HD-FDD the REFSENS values shall be tightened 0.5 dB compared to TS 38.101-1 Table 7.3.2-1.
· Option 3: TBA
· Recommended WF
· TBA

Issue 3-1-2: UL configuration 
· Proposals
· Option 1: UL configuration for HD-FDD REFSENS requirements is specified with full allocation
· [bookmark: OLE_LINK15]Option 2: uplink configuration for reference sensitivity of 1Rx in FD-FDD mode, 1Rx and 2Rx in HD-FDD mode could reuse the uplink configuration for reference sensitivity of 2Rx in FD-FDD mode with the channel bandwidth of 5MHz, 10MHz, 15MHz, and 20MHz.[Previous WF]
· Recommended WF
· Option 2
Issue 3-1-3: Dual mode RedCap UE support (HD-FDD and FD-FDD ) 
· Proposals
· Option 1: No considered in Rel-17. 
· Option 2: Deprioritize dual mode RedCap device in Rel-17.[Previous WF]
· Recommended WF
· Option 2
Companies views’ collection for 1st round 
Open issues 
Example 1
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Ericsson
	Issue 3-1-1: Option 2 if the exception bands are many, otherwise keeping previous WF seems fine.  
For the bands has 0 dB tightening which does not seem to change RF design compared to FDD mode, then there is a question why to specify the HD-FDD mode and the REFSENS for it? Would it be more efficient and power saving just do FD-FDD mode? 
For the bands has 0 dB tightening due to the production yield, we think the MU have considered in the conformance testing specification and there is no need to consider it in production yield.
Issue 3-1-2: option 2. 
Issue 3-1-3: option 2. Option 1 also fine.

	Skyworks
	Issue 3-1-1: Scaling from 5MHz makes sense for HD-FDD as, in general, it does not include de-sense due to transmitter noise. A fixed relaxation vs current REFSENS does not make sense since for some BW the REFSENS in 38.101-1 includes noise contribution from the transmitter
Issue 3-1-2: Use of full allocation for UL configuration is logical.

	ZTE
	Issue 3-1-1: Basically, we support generic scaling factor cover all bands without exception per band (Option 2). However, in terms of the WF in last meeting, why not keep 0.8dB value?
· For single Rx branch HD-FDD REFSEN: 
· Agreement: Compared to 1Rx FDD REFSENS, apply 0.8 dB tightening for REFSENS requirement for 1Rx HD-FDD REFSENS as baseline in general, and check band by band whether the additional tightening or relaxation is needed for a certain band.
· For 2Rx branches HD-FDD REFSEN :
· Agreement: Compared to 2Rx FDD REFSENS, apply 0.8 dB tightening for REFSENS requirement for 2Rx HD-FDD REFSENS as baseline in general, and check band by band whether the additional tightening or relaxation is needed for a certain band.
Issue 3-1-2: Slightly prefer option 2 for simplification of the specification
Issue 3-1-3: No much difference between Option 1 and Option 2. Both are fine.

	Apple
	Issue 3-1-1: Option 1a
Option 1a follows the WF agreement in last RAN4 meeting where most of the bands apply 0.8dB tightening and only a few bands with slightly less tightening after band-by-band checking. Also the tightening values for HD-FDD cannot be directly apply to channel BWs other than 5MHz. The requirements for channel BW wider than 5MHz can be derived based on scaling with 5MHz as proposed in R4-2200442.
Issue 3-1-2: Option 1
Same reasoning for TDD band UL allocation
Issue 3-1-3:
The feature can already be supported based on existing FD-FDD hardware implementation. It is not necessary to introduce any new RF requirement to support this feature. gNB can schedule non-simultaneous Rx/Tx operation to avoid REFSENS impact under high UL output power for certain FDD bands and resume full-duplex mode when UL power is reduced.    

	Huawei
	Issue 3-1-1: Option 1b. However, we are open to discuss the other bands which may need exception.
The scaling value in option 2 is not aligned with our previous agreement.
Issue 3-1-2: We prefer to keep the previous agreement.
Issue 3-1-3: Keep the previous WF if option 1 is not agreed.

	MediaTek
	Issue 3-1-1: Option 1a. The justifications are reasonable. For bands REFSENS<= -100dBm, there’s almost no TX impact on RX thus tightening is not reasonable.
The scaling value in option 2 is not aligned with our previous agreement.
Issue 3-1-2: Option 2
Issue 3-1-3: Keep the previous WF. However if a UE was designed for HD-FDD operation, it is possible to have different device type in same band that RAN4 need to consider whether indication of FD-FDD/HD-FDD is need.

	Xiaomi
	Issue 3-1-1: Option 2 or keep the previous agreement 
Issue 3-1-2:Option 2 keep the previous agreement
Issue 3-1-3: Option 1

	Sony
	Issue 3-1-1: Option 2 is preferred for simplicity. In case option 1a or 1b will be agreed in the end, also bandwidths need to be taken into account for 1RX (HD-FDD) since relaxation 2RX  1RX are different (2.5dB versus 3dB) depending on BW, but the motivation (self-interference) for the difference doesn’t apply to HD.
Issue 3-1-2: Option 2 (since it is already agreed), however, both options are acceptable.
Issue 3-1-3: Option 2 (since it is already agreed).

	OPPO
	Issue 3-1-2: Option 2 keep the previous agreement
Issue 3-1-3: Option 1

	vivo
	Issue 3-1-1: Option 1a can be selected as a starting point for further checking.
Agree with Huawei, Option 2 is not aligned with previous agreements.
Issue 3-1-2: Option 2 is preferred from spec simplification perspective. 
Issue 3-1-3: both options are OK.

	Qualcomm
	Issue 3-1-1: Option 1a and 1b. This is the agreement of the previous WF and the exceptions are NOT that many. Some bands already have lower insertion loss due to lower quality filters for large duplex offsets. Unnecessary tightening should be avoided. Option 1b can be a subset of option 1. Agree with 0dB tightening in option 1b.




CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1isseue 3-1-1
	As the scaling factor is agreed in previous meeting, so in this meeting, the focus is how the exception band should be. 3 companies support also the generic scaling of 0.5 dB instead of 0.8 dB if this scaling factor covers all bands for simplicity. 3 companies support the exception bands for option 1a and 2 companies support option 1b. One company comment there are bands which have lower IL of low quality filter though does not mention which bands. Companies propose the 0 dB tightening for some bands and  It seems scaling factor of 0.5 could not meet the demand of the 0 dB tighting band. One company mentions if the 0 dB tightening not from the cost reduction for HD-FDD mode, maybe there is no need to specify the HD-FDD REFSENS. It thus maybe meaningful to collect more views during the 2nd round to confirm the exception bands. In 2nd round, it is recommended to focus on exception band. Another issue is that 2 companies see the scaling should be based on 5MHz and not the 2 RX REFSENS in existing table because there is no Tx leakage in 5Mhz but there is Tx leakage for higher BW . One company mentioned such factor is considered already in 2.5 dB and 3 dB different scaling factors so no need to consider it again. It may be good to align company opinion for it.
Tentative agreements:
Candidate options
Issue 3-1-1-1: Justification to make exception bands
a. Option 1: improve production yield
b. Option 2: high insertion loss of single branch filter
c. Option 3: no RF component in HD-FDD change compared to FD-FDD.
    Issue 3-1-1-2: Exceptional bands
d. 0 dB tightening bands:
1. :n1, n18, n24, n70
2. N91, n92, n93, n94
e. 0.5 dB tightening bands:
1. n30, n65, n66, n74
Issue 3-1-1-3: HD-FDD scaling based on 5MHz
Option 1: No, 2.5 dB for 5MHz and 3 dB for other already considered this
Option 2: Yes, the previous scaling factor is not valid anymore.
Recommendations for 2nd round:
Discuss the above issues in WF.


	Issue 3-1-2
	2 companies want option 1 but most companies seems fine with previous WF.
Tentative agreements:
Keeping previous WF (option 2)
Candidate options:
Recommendations for 2nd round:
Discuss above tentative agreements:


	Issue 3-1-3
	most companies are fine with previous WF and further some companies also fine with not considered it in Rel-17. One company not agree but seems keeping previous WF should be fine.
Tentative agreements:
Keeping previous WF (option 2)
Candidate options:
Recommendations for 2nd round:
Discuss above tentative agreements:





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.




Topic #4: Variable duplex operation support on FDD band for RedCap UE FR1
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2201988

	MediaTek (Chengdu) Inc.

	Proposal 2: Ensure that the existing Tx-Rx separation distance in section 5.4.4 for FDD bands is not contravened by any BWP location flexibility for the RedCap UE operating FDD.


	
	
	



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

One company identifies the potential duplex distance issue relating to NCD-SSB. More views from companies to be collected.
Sub-topic 4-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-1: Variable duplex operation support on FDD band
· Proposals
· Option 1: Ensure that the existing Tx-Rx separation distance in section 5.4.4 for FDD bands is not contravened by any BWP location flexibility for the RedCap UE operating FDD
· Option 2: TBA
· Recommended WF
· TBA


Companies views’ collection for 1st round 
Open issues 
Example 1
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Ericsson
	Issue 4-1: option 2. Our understanding is that there is no BWP related RF requirement in Rel-15 NR UE, it is UE implementation specific when comes to BWP related RF requirement and it seems this apply to RedCap UE. 

	ZTE
	Issue 4-1: We think the Tx-Rx separation distance might have no relationship with BWP location, this is not only for normal NR UE, but also for RedCap UE. 

	Huawei
	Issue 4-1: We share the similar view with Ericsson and ZTE. We can follow the similar agreement specified for eMTC: 
For RedCap UE, TX-RX frequency separation is flexible within the assigned channel bandwidth.

	MediaTek
	We do not understand how companies can claim that Tx-Rx separation has no relationship with BWP location. Existing assumption is that BWP is within a configured carrier for the UE, and those configured carriers have a 38.101-1 specified Tx-Rx separation in FDD bands. We at least need to clarify that any DL or UL BWP shift in frequency will not require a configuration of the corresponding DL or UL UE carrier BW that would contravene existing Tx-Rx separation requirements for each FDD band. 

	Xiaomi
	Issue 4-1: Option1. 
Since the max channel bandwidth of Redcap UE is only 20MHz, becomes smaller than normal UE. Whether there is some case like below figure shown：


This issue should further discuss and confirm.

	OPPO
	Share similar view as HW also agree with MTK that some clarification can be made on the Tx Rx frequency separation for Redcap UE like MTK suggested “clarify that any DL or UL BWP shift in frequency will not require a configuration of the corresponding DL or UL UE carrier BW”. 
And the Xiaomi figure needs also be studied further, it seems in this case the BWP changing will change the Tx Rx frequency separation for Redcap UE since the BWP change has caused the CBW change in UL.

	vivo
	Issue 4-1: Option2. We understand the Tx-Rx separation may be impacted by BWP configuration, however, we think this can be flexible configured by RedCap UE within the channel bandwidth based on UE implementation currently. 
We are open to further discuss the Rx desensitization under specific BWP configurations.


	Qualcomm
	Option 2: Some discussion or analysis should be investigated for the option to consider the de-sense for BWP configuration flexibility.



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1issue 4-1
	Some companies see this BWP related RF requirement the same with legacy, other companies want to further investigate this issue. It is encourage more discussion in second round using the WF.
Tentative agreements:
Candidate options:
2. 1. BWP related RF requirement follows the Rel-15 WF/decision
3. Further consider the RF impact due to the UL/DL BWP configuration
Recommendations for 2nd round:
Discuss this in WF in 2nd round.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Topic #5: FR2 aspects      
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200473

	Sony

	Observation 1	A new RedCap FR2 power class may be reused between the connected industry and wearable use cases.
Observation 2	PC5 is well suited for the video surveillance use case.
Observation 3	The wearable use case maybe has the lowest priority, concerning FR2.
Observation 4	For a non-LOS condition, the fading could be significant, and a lack of diversity could degrade the performance and user experience.
Observation 5	The peak EIRP of a RedCap wearable device could be expected to be in the order of 13.5dBm for the 2-element-array implantation.
Observation 6	Spherical coverage @50%-tile gain drop for a RedCap wearable device could be expected to be in the order of 10dB for the single array case and in the order of 7dB for dual array case.
Observation 7	From a practical design point a single 2-element antenna array will be the most reasonable in a wearable RedCap device.
Observation 8	Compared to a PC3 device, a device with peak EIRP in the order 13.5dBm (at 26GHz), the operational distance will be in the range of 1/3, alternatively the operational distance is maintained but the throughput is reduced.
Proposal 1	A new power class should be considered in parallel to PC5 for the Connected Industry use case.
Proposal 2	The RF complexity reduction for the FR2 wearable use case could be done by reduction of the number of elements in the antenna panels or reduction of the number of antenna panels.
Proposal 3	The RedCap FR2 wearable device PC to be based on a 2 dual polarized element array(s) reference design.
Proposal 4	FFS the number of panels in the RedCap wearable reference design.


	R4-2200571

	MediaTek Beijing Inc.

	Proposal1: For FR2 wearable, use “watch” as the typical assumption for requirement discussion.
Proposal2: Throughput, battery life, and UE implementation feasibility shall be considered together before specifying FR2 requirements for wearable.

	R4-2200978

	vivo

	Proposal 1: For RedCap wearable device, the baseline architecture should be single panel with 2 dual-polarized antenna elements.
Proposal 2: FR2 RedCap wearable device, a new power class should be defined.
Observation 1: For FR2 RedCap wearable device with 1x2 antenna array, the simulated gain drop of EIRP spherical coverage @50%-tile is 13.3dB.
Proposal 3: For the new power class of FR2 RedCap UE at n260 band, RAN4 should consider EIRP=12dBm, Spherical coverage=-1dBm, as a starting point to develop RF requirements.


	R4-2200979

	vivo

	Proposal 1: Firstly, RAN4 should align the understanding on FR2 “1 Rx branch”:
· Understanding 1: same as FR1, means 1 Rx RF branch, i.e., single antenna polarization  
· Understanding 2: different from FR1, means 1 Rx baseband, i.e., dual-polarized antenna array with Rank 1 mode 
Proposal 2: For FR2 RedCap wearable use case, the gain drop of EIS spherical coverage at 50th%-tile should be 13.3dB at band n260.

	R4-2201249

	Huawei, HiSilicon

	Observation 1: FR2 RedCap UE based on PC3 and PC5 should be studied and discussed for 26~28GHz FR2 exemplary bands (n257/n258/n261) in this meeting.
Proposal 1: 23dBm Max TRP and 43dBm Max EIRP can be reused for FR2 RedCap UE.
Proposal 2: 8 elements per panel can be assumed for FR2 RedCap UE based on PC5.
Proposal 3: To specify 25.8dBm min peak EIRP for FR2 RedCap UE based on PC5.
Proposal 4: To specify -87.2dBm min peak EIS for FR2 RedCap UE based on PC5 under 100MHz.
Proposal 5: FFS whether to keep spherical coverage requirement at 85%-tile unchanged or further relax for FR2 RedCap UE based on PC5.
Proposal 6: 2-elements and 4-elements can be assumed for FR2 RedCap UE based on PC3.
Proposal 7: To specify 13.4~18.4dBm min peak EIRP for FR2 RedCap UE based on PC3.
Proposal 8: To specify -80.9 ~ -82.9dBm min peak EIS for FR2 RedCap UE based on PC3 under 100MHz.
Proposal 9: FFS whether to keep spherical coverage requirement at 50%-tile unchanged or further relax for FR2 RedCap UE based on PC3.


	R4-2201302

	Xiaomi

	Proposal 1: 23 dBm max TRP including polarization gain as a starting points for the wearables use case in FR2.
Proposal 2: 3dBm reduction value for min peak EIRP and 50%spherical coverage including polarization gain based NR UE power class 3 should be considered as a starting points for the wearables use case in FR2.
Proposal 3: If reducing minimum number of Rx branches to 1 is realized by reducing dual polarization to single polarization in one panel, the further reduction values of Tx requirements for the RF architectures with 1 TX branch should be considered based on the requirements including polarization gain, i.e., 2.8dB.


	R4-2201303

	Xiaomi

	Proposal 1: Reducing the minimum number of Rx branches to 1 in FR2 should be reduced from dual polarization to single polarization and both from baseband architecture and RF architecture.
Proposal 2: Rx requirements for RedCap UEs should be specified based on RF architectures of 1 RX branch and 2 RX branches for each use case separately.

	R4-2201346

	ZTE Corporation

	Observation: Different RF requirements are defined for different bands in different UE power classes.
Proposal 1: Three new power classes would be needed for the use cases of FR2 RedCap UE, i.e.Industry sensor, video surveillance and wearables. 
Proposal 1-1: New Tx Peak EIRP/spherical coverage, REFSEN, EIS spherical coverage are needed to be defined for FR2 RedCap UE each power class.
Proposal 1-2: +23dBm for max. TRP and +43dBm for max. EIRP are applied to all FR2 RedCap UE power classes.
Proposal 2: No changes for the requirements of EVM, SEM, ACLR, Maximum Input level, ACS, blocking, Tx/Rx spurious emission for FR2 RedCap UE.
Proposal 3: To reuse the existing PC3 MPR values(BWchannel ≤ 200 MHz) for RedCap UE.
Proposal 4: Using PC3/5 MBR as starting point.


	R4-2201712

	Ericsson

	Observation 1 Polarization mismatch is worst between Horizontal BS polarization and Vertical UE polarization or between Vertical BS polarization and Horizontal UE polarization and amount for 20 percentile is around -12 dB in Figure 2
Observation 2 Polarization mismatch is minimal between Horizontal BS polarization and Horizontal UE polarization or between Vertical BS polarization and Vertical UE polarization and amount is around -4 dB at 20%-tile in Figure 2.
Observation 3 For other polarization combinations, the polarization mismatch curves are overlapping and gives similar performance in Figure 2
Proposal-1:The orthogonal polarization antenna should be equipped at BS in FR2 when UE equipped with single polarization antenna.


	R4-2201713

	Ericsson

	Observation 1 A reasonable UL coverage distance for 64QAM with min Peak EIRP of 30dBm PC5 device is 40m in InF-DL scenario.
Observation 2 Min EIRP of 24 dBm is possible for InF-DL scenario accounting for the embedded device additional penetration loss and large-scale fading margin. 
Proposal-1: Min EIRP for the RedCap device could be 3 dB lower compared with the PC5 min EIRP.
Observation 3 The spherical coverage requirement for industry sensor use case needs update based on reduced # of antennal element for the same required percentile coverage.
Observation 4 Wider beam spherical coverage may increase RF complexity.
Proposal-2: Define the spherical coverage requirement based on reduced antenna elements and possible relaxation compared to existing PC5 spherical coverage should be allowed.
Proposal-3:Keep the same max TRP of 23 dBm for FR2 RedCap UE.
Proposal-4: 3 dB relaxation of the current REFSENS of PC5 for RedCap UE for industry sensor use case.
Proposal-5: EIS spherical coverage needs further updates once the REFSENS is defined.
Proposal-6:Reuse the PC5 NR UE without RF impact on video surveillance.
Proposal-7:Define the new power class for wearable and industry sensor use case.


	R4-2201971

	Qualcomm Incorporated

	Observation 1: The DL signal transmitted from two polarizations can appear to have a significantly non-flat PSD to a UE with a single pol. Rx.
Observation 2: UEs with single pol. receivers utilize DL resources inefficiently.
Observation 3: Element count reduction is a more gainful way to reduce complexity for the RedCap UE.
Observation 4: Dual pol. receivers are necessary for robust demodulation in FR2-1 context.
Proposal 1: To preserve network efficiency, the RedCap FR2-1 UE receiver shall be assumed to be 2 Rx. 


	R4-2201972

	Qualcomm Incorporated

	Proposal 1: Derive FR2 Redcap UE EIRP requirements from requirements for existing power classes where possible.
Observation 1:  The number of polarizations in which a UE can transmit is a matter of implementation choice.
Observation 2: Back-off, and therefore MPR required by a UE for some waveform types is driven by max. TRP limit.
Proposal 2: Consider a TRP limit lower than 23 dBm for UEs deemed to be ‘low-power’, relative to FR2-1 PC3.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 5-1 (power class for RedCap UE)
Sub-topic description 

Open issues and candidate options before e-meeting:
Issue 5-1: New power class for RedCap UE 
· Proposals
· Option 1: For power class for industry sensor 
· Option 1a: Define new power class
· Option 1b: Define the same power class with wearable RedCap UE
· Option 1c: TBA
· Option 2:  For power class for Video surveillance 
· Option 2a: Define new power class
· Option 2b: Reuse the PC5 power class
· Option 3c: TBA
· Option 3: For power class for wearable UE 
· Option 3a: Define new power class
· Option 3b: Define the same power class with industry sensor RedCap UE
· Option 3c: TBA
· Recommended WF
· TBA

Sub-topic 5-2 (FR2 Redcap UE for Industry sensor)
Sub-topic description:
Companies provide their view on the RF topology and related RF requirement for industry sensor use case.
Open issues and candidate options before e-meeting:
Issue 5-2-1: UE architecture 

Proposals: 
· Option 1: 2-antenna-element array with dual polarized panel [Sony] 
· Option 2: 8 elements per panel can be assumed based on PC5 [Huawei]
· Option 3: Reduce the dual polarization to single polarization based on PC5 [ Ericsson, Xiaomi]
· Option 4: Element count reduction to reduce complexity but with dual polarized panel [ Qualcomm]
· Option 5: TBA
· Recommended WF
· TBA

Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 5-2-2: Max TRP 
· Proposals: 
· Option 1: 23 dBm for all RedCap UE [Huawei, ZTE, Ericsson]
· Option 2: less than 23 dBm for wearable [Qualcomm]
· Option 4: TBA
· Recommended WF
· TBA
Issue 5-2-3: Max EIRP 
· Proposals: 
· Option 1: 43 dBm for all RedCap UE [Huawei, ZTE]
· Option 2:  TBA
· Recommended WF
· TBA
Issue 5-2-4: Min EIRP 
· Proposals: 
· Option 1: 13.5 dBm for 2-element-array [Sony]
· Option 2: 25.8 dBm based on PC5 [Huawei]
· Option 3: 3 dB reduction of EIRP based on PC5 for single polarization panel [Xiaomi, Ericsson]
· Option 4: TBA
· Recommended WF
· TBA
Issue 5-2-5: Spherical coverage
 
· Proposals: 
· Option 1: Spherical coverage @50%-tile gain drop could be expected to be in the order of 10dB for the single array case and in the order of 7dB for dual array case. [Sony]
· Option 2: FFS whether to keep spherical coverage requirement at 85%-tile unchanged or further relax for FR2 RedCap UE based on PC5 [Huawei]
· Option 3: further relax gain drop for @85%-tile based on PC5 [ Ericsson]
· Option 4: TBA
· Recommended WF
· TBA
Issue 5-2-6: MPR
· Proposals: 
· Option 1: To reuse the existing PC3 MPR values (BWchannel ≤ 200 MHz) for RedCap UE. [ZTE]
· Option 2: new MPR for a TRP limit lower than 23 dBm. [Qualcomm]
· Option 3: TBA
· Recommended WF
· TBA
Issue 5-2-7: MBR
· Proposals: 
· Option 1: Using PC3/5 MBR as starting point. [ZTE]
· Option 2: TBA
· Recommended WF
· TBA

Issue 5-2-8: Other TX RF requirements

· Proposals: 
· Option 1: 
· No changes for the requirements of EVM, SEM, ACLR, Maximum Input level, ACS, blocking, Tx/Rx spurious emission for FR2 RedCap UE.
· Option 2: TBA
· Recommended WF
· TBA
Issue 5-2-9: REFSENS requirements (relate to issue 5-2-1)

· Proposals: 
· Option 1: 3 dB relaxation of the current REFSENS of PC5 [Ericsson]
· Option 2: TBA
· Recommended WF
· TBA
Issue 5-2-10: EIS requirements

· Proposals: 
· Option 1: specify -87.2dBm min peak EIS for FR2 RedCap UE based on PC5 under 100MHz [Huawei]
· Option 2: EIS spherical coverage needs further updates once the REFSENS is defined [Ericsson]
· Option 3: TBA
· Recommended WF
· TBA

Sub-topic 5-3 (FR2 Redcap UE for wearables)
Sub-topic description:
Companies provide their view on the RF topology and related RF requirement for wearble use case.
Open issues and candidate options before e-meeting:

Issue 5-3-0: “wearable” device assumption clarification
· Proposal: For FR2 wearable, use “watch” as the typical assumption for requirement discussion.
· Option 1: Yes [ MTK]
· Option 2: Others
· Recommended WF
· TBA

Issue 5-3-1: UE architecture 

Proposals: 
· Option 1: 2-antenna-element array with dual polarized panel [Sony, Vivo, Huawei] 
· Option 1a: Element count reduction to reduce complexity but with dual polarized panel [ Qualcomm]
· Option 2: Reduce the dual polarization to single polarization based on PC3 [ Ericsson, Xiaomi]
· Option 3: TBA
· Recommended WF
· TBA
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 5-3-2: Max TRP 
· Proposals: 
· Option 1: 23 dBm for all RedCap UE [Huawei, ZTE, Ericsson]
· Option 2: less than 23 dBm for wearable [Qualcomm]
· Option 4: TBA
· Recommended WF
· TBA
Issue 5-3-3: Max EIRP 
· Proposals: 
· Option 1: 43 dBm for all RedCap UE [Huawei, ZTE]
· Option 2: TBA
· Recommended WF
· Option 1
Issue 5-3-4: Min EIRP 
· Proposals: 
· Option 1: 13.5 dBm for 2-element-array [Sony]
· Option 2: 12 dBm based on PC3 [Vivo]
· Option 3: 13.4 dBm ~18.4dBm based on PC3 [Huawei]
· Option 3: 2.8dB or 3 dB reduction of EIRP based on PC3 for single polarization panel [Xiaomi, Ericsson]
· Option 4: TBA
· Recommended WF
· TBA
Issue 5-3-5: Spherical coverage
 
· Proposals: 
· Option 1: Spherical coverage @50%-tile gain drop could be expected to be in the order of 10dB for the single array case and in the order of 7dB for dual array case. [Sony]
· Option 2: FFS whether to keep spherical coverage requirement at 50%-tile unchanged or further relax for FR2 RedCap UE based on PC3 [Huawei]
· Option 3:  gain drop of EIS spherical coverage at 50th%-tile should be 13.3dB at band n260 [vivo]
· Option 4: TBA
· Recommended WF
· TBA
Issue 5-3-6: MPR
· Proposals: 
· Option 1: To reuse the existing PC3 MPR values (BWchannel ≤ 200 MHz) for RedCap UE. [ZTE]
· Option 2: new MPR for a TRP limit lower than 23 dBm. [Qualcomm]
· Option 3: TBA
· Recommended WF
· TBA
Issue 5-3-7: MBR
· Proposals: 
· Option 1: Using PC3/5 MBR as starting point. [ZTE]
· Option 2: TBA
· Recommended WF
· TBA

Issue 5-3-8: Other Tx RF requirements

· Proposals: 
· Option 1: 
· No changes for the requirements of EVM, SEM, ACLR, Maximum Input level, ACS, blocking, Tx/Rx spurious emission for FR2 RedCap UE.
· Option 2: TBA
· Recommended WF
· TBA
Issue 5-3-9: REFSENS requirements

· Proposals: 
· Option 1: Relate to Issue 5-3-1 for single or dual polarized receiver. 
· Option 2: TBA
· Recommended WF
· TBA
Issue 5-3-10: EIS requirements

· Proposals: 
· Option 1: gain drop of EIS spherical coverage at 50th%-tile can be 13.3dB at band n260. [vivio]
· Option 2: To specify -80.9 ~ -82.9dBm min peak EIS for FR2 RedCap UE based on PC3 under 100MHz[Huawei]
· Option 3: TBA
· Recommended WF
· TBA


Sub-topic 5-4 (FR2 Redcap UE for video surveillance)
Sub-topic description:
Companies provide their view on the RF topology and related RF requirement for wearble use case.
Open issues and candidate options before e-meeting:
Issue 5-4-1: UE architecture 

Proposals: 
· Option 1: Reuse PC5 NR UE [Sony, Ericsson]
· Option 2: TBA
· Recommended WF
· TBA
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 5-4-2: RF requirement 
· Proposals: 
· Option 1: Reuse PC5 NR UE.
· Option 2: TBA
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Example 1
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:



	Company
	Comments on Issue 5-1:

	Qualcomm
	Issue 5-1: Option 1d (other). Need convergence on deployment condition and desired functionality of device from proponents before this decision can be made. Is it a battery powered device, for example? Are differences from video surveillance enough to justify unique power class?

Issue 5-1: Option 2b

Issue 5-1: Option 3a
Issue 5-2-1: Option 5 (other) For Tx, it would be sufficient to specify EIRP requirement derived from study of deployment scenario. If specifying as similar to existing power class, assumptions from that power class carry over.
Issue 5-2-2
Option 3 (other). Need convergence on deployment condition and desired functionality of device from proponents before this decision can be made.
Issue 5-2-4: Option 4 (other)
Industry sensor: Need convergence on deployment condition and desired functionality of device. In case it is not a battery powered wearable, it would be good to justify why requirement cannot be streamlined with existing PC5. There is good analysis to support option 3. Per option 3 however, the UE would still need the same number of elements, but half the number of PAs which may be marginal savings at best.
Issue 5-2-5: 
Industry Sensor: Need convergence on deployment condition and desired functionality of device. In case it is not a battery powered wearable, it would be good to justify why requirement cannot be streamlined with existing PC5. 
Issue 5-2-6:
Need convergence on deployment condition and desired functionality of device. In case it is not a battery powered wearable option 1 makes sense, else option 2.
Issue 5-2-7: Option 2 (Other) MBR is not justified for largely unmoving UEs. It is however justified if based on re-using existing power classes for which MBR is defined.
Issue 5-2-9: Option 2 (other)
Industry Sensor: In case it is not a battery powered wearable, it would be good to justify why requirement cannot be streamlined with existing PC5. We have shown that ‘single polarization Rx’ is not well suited to FR2 Rx.
Issue 5-3-1: Option 1. 
Issue 5-3-2: Option 2, if min. peak EIRP is much lower than PC3. Otherwise can discuss further.
Issue 5-3-6: Option 2
Issue 5-3-7: option 2 (other) Are these UEs expected to be multi-band devices? If it is decided that these devices are not based off existing power classes, MBR may not be justified.
Issue 5-3-9: Option 1
Issue 5-4-1: Option 1
Issue 5-4-2: Option 1

	Ericsson
	Issue 5-1: 
Option 1a.  Could be option 1b if the UL link budget fine with industry sensor network deployment.
Option 2b is fine for video surveillance.
Option 3a is fine with us. For option 3b, need to wait the min EIRP discussion of wearable device.
Issue 5-2-1: Option 2/3/4. Option 1 is based on wearable so follow the wearable decision and issue 5-1. Option 2 and option 3 will have same antenna element count but with different implementation. We are fine with both implementations but would prefer the single polarization receiving.
Issue 5-2-2: Option 1.
Issue 5-2-3: Option 1.
Issue 5-2-4: Option 3. 
Issue 5-2-5: Option 2/3, it seems relaxation on spherical coverage may be needed if the antenna element size is to be reduced. Considering also with reduced antenna array size, the beam shape become wider, this could be FFS.
Issue 5-2-6: Option 1. Relating to the issue 5-2-2.
Issue 5-2-7: Option 2. RedCap UE operate at single band and no CA/DC. To motivation of MBR  needs analysis.
Issue 5-2-8: Option 1.
Issue 5-2-9: Option 1 if the single polarization would be used. 
Issue 5-2-10: Option 3. relating to the spherical coverage discussion. 
Issue 5-3-0: Option 2. Seems wearables are more generic term. What is the difference from testing if it is wearables or watch?
Issue 5-3-1: Option 2 is preferred. Though option 1 could also be considered. The Rel-17 WID does not have object relating to lower output power class UE but there is objective of the reducing the Rx branches. We feel maybe RAN4 could prio the discussion over the reducing the Rx branch for FR2. If by reducing # of RX branch and it is inevitable to reduce the TX, then it should be considered also. 
Issue 5-3-2: Option 2 if 13 dBm min EIRP. 
Issue 5-3-3: Option 1.
Issue 5-3-4: Option 4. Min EIRP reduction from PC3 of 22 dBm to 12~13.4 dBm seems a lot. Compared with MTC/NB-IoT device, the power class 6 has 14 dBm nominal power but it is separately specified as one objective in LTE MTC WI. Justifying min EIRP from UL link budget or UL coverage is a question and if increasing the min EIRP (> 13 dBm) cannot be justified for power saving for wearable, more studies around supporting the lower min EIRP device may be needed. The testing aspect is also demanding for lower min ERIP, current test system cannot test this small power device unless new test method developed. 
Issue 5-3-5: Option 2.
Issue 5-3-6: option 1.
Issue 5-3-7: Option 2, RedCap UE operate at single band and no CA/DC. To motivation of MBR  needs analysis.
Issue 5-3-8: Option 1
Issue 5-3-9: Option 1. 
Issue 5-3-10: option 3. Relating to the spherical coverage discussion.
Issue 5-4-1: Option 1.
Issue 5-4-2: Option 1.





	ZTE
	Issue 5-1: min Peak EIRP/ spherical coverage requirements would be different with the exsiting power classes considering some different RF link parameters for the derivation of these requirements, which are related to the Issue 5-2-1: UE architecture 
Option 1a.  
Option 2a. 
Option 3a.

Issue 5-2-2: Option 1.
Issue 5-2-3: Option 1.
Issue 5-2-6: Option 1.
Issue 5-2-7:  Ok to discuss whether or not MBR is supported for FR2 RedCap first. It should be noted MBR is not identical to CA/DC.
Issue 5-2-8: Option 1.

Issue 5-3-2: Option 1. 
Issue 5-3-3: Option 1.
Issue 5-3-6: option 1.
Issue 5-3-7:  Ok to discuss whether or not MBR is supported for FR2 RedCap. It should be noted MBR is not identical to CA/DC.
Issue 5-3-9: Option 1. 

Issue 5-4-1: Option 2. Question for clarification: If reuse PC5 NR UE architecture, is that mean dual polarization and 2Rx are supported? But it seems violate ‘Reduced minimum number of Rx branches’.


	Apple
	We really appreciate companies’ contributions on FR2 RedCap UE and moderator’s efforts on trying to summarize the proposal options. In our view, each of the three intended device types may require a new power class different from the existing FR2 power classes. The scope of each new device type may already be large enough to form an independent study item or work item which does not necessarily belong to the RedCap UE category. But RAN4 is now dealing with three FR2 device types simultaneously together with FR1 under RedCap UE with only less than 2 meetings left in Rel-17. We are really concerned on the spec. quality if we attempted to rush all the works in the remaining two meetings and whether the new device type would really be useful and practical. For example, if a wearable device would expect a 10 to 15dB reduction in peak and spherical EIRP due to reduced number of antenna element, reduced number of panels, reduced antenna efficiency, and reduced thermal and battery capacity, would the service providers be willing to further densify the network deployment to support such devices?    

	Huawei
	Issue 5-1: If the most of RF requirements are different with the existing power class, the new power class is preferred.
Option 1a.  
Option 2a. 
Option 3a.
Issue 5-2-1: Option 2.
Issue 5-2-2: Option 1 is OK. But we are open to discuss option 2.
Issue 5-2-3: Option 1.
Issue 5-2-4: option 2.
Issue 5-2-5: OK with option 2 or 3.
Issue 5-2-10: Option 1.
Issue 5-3-0: It depends on whether only watch is used for this kind of FR2 RedCap UE.
Issue 5-3-1: Option 1.
Issue 5-3-2: Option 1 is OK. But we are open to discuss option 2.
Issue 5-3-4: Option 3.
Issue 5-3-5: Option 2.
Issue 5-3-10: Option 2.
Issue 5-4-1: Option 2. Video surveillance can share the similar agreement with industry sensor.
Issue 5-4-2: Option 2.

	Xiaomi
	Issue 5-1:
Option 1a.  
Option 2a. 
Option 3a.
Issue 5-2-1: Option 1.
Issue 5-2-2: Option 1 
Issue 5-2-3: Option 1.
Issue 5-2-4: Option 3.
Issue 5-2-5: OK with option 2 or 3.
Issue 5-2-6: Option 1
Issue 5-2-7: Option 1
Issue 5-2-8: Option 2
Issue 5-2-9: Depends on UE architecture
Issue 5-2-10: Option 2.
Issue 5-3-0: it can use Watch as the start point,  
Issue 5-3-1: Option 2
Issue 5-3-2: Option 1.
Issue 5-3-4: Option 1.
Issue 5-3-5: Option 2 and Option 3.
Issue 5-3-6: Option 1
Issue 5-3-7: Option1
Issue 5-3-8: Option2
Issue 5-3-9: Depends on UE architecture
Issue 5-3-10: Depends on UE architecture
Issue 5-4-1: Option 1.
Issue 5-4-2: Option 1.

	MediaTek
	Issue 5-1: 
Option 1c. We even didn’t know what wearable RedCap UE power class is, how we say the same with it.
Option 2c. We’d like to clarify does “reuse PC5” mean that we no need to introduce new power class for video surveillance? Because there is no limitation on which device type applies what power class. 
Option 3c. We even didn’t know what industry sensor UE power class is, how we say the same with it.
Issue 5-2-1
Option 5. We are not so worry about Industry sensor implementation feasibility, the key question would be how good UE performance is required for this use case?
Issue 5-2-2
Option1, if it is firmed by regulator.
Issue 5-2-3
Option1, if it is firmed by regulator.
Issue 5-2-4: 
Option 4. We are not so worry about industry sensor implementation feasibility, the key question in our mind would be how good UE performance is required for this use case?
Issue 5-2-5: 
Option 4. We are not so worry about industry sensor implementation feasibility, the key question in our mind would be how good UE performance is required for this use case?
Issue 5-2-7: Option1
Issue 5-2-8: Option 2
Issue 5-2-9: Option 2. If we can have clearer understanding on the architecture difference, it would be easier to discuss REFSENS.
Issue 5-2-10: Option3. If we can have clearer understanding on the architecture difference, it would be easier to discuss Spherical EIS.
Issue 5-3-0: Option1, if this is operator demand. Our intention is to make sure whether companies have same understanding on “wearable device”, because the exact device type will lead to quite different UE implementation consideration.
Issue 5-3-1: Option3. It's better that we are on the same page on device type firstly.
Issue 5-3-2: Option1, if it is confirmed by regulatory.
Issue 5-3-3: Option1, if it is confirmed by regulatory.
Issue 5-3-4: Option4. It's better that we are on the same page on exact device type assumption firstly.
Issue 5-3-5: Option 4
Issue 5-3-7: Option 1
Issue 5-3-8: Option 2
Issue 5-3-9: Option 2
Issue 5-3-10: Option 3

	Sony
	Issue 5-1: Option 1b, Option 2b, Option 3a. To keep the number of (new) PC low we promote Option 1b and Option 3a (i.e., same PC for wearable and industrial sensor). Besides, TS 38.101-2 is not mandating a UE type to use a dedicated PC and thus, e.g., “industrial sensor” could be designed according to different PC depending on the application. For “Video surveillance” we think PC5 could be reused (Option 2b). All-in-all: only one new PC has to be defined.
Issue 5-2-1: Option 1. This is a differentiation from existing PC. Already existing power classes could be used in parallel and thus, only one new PC needs to be defined. Option 4 is also acceptable.
Issue 5-2-2: We think more discussion is needed. We have seen benefits in the tdocs for Option2 so it can’t be ruled out.
Issue 5-2-4: Option 1 (for a new PC) is a good starting point for discussion. (Other PC are unchanged).
Issue 5-2-5: Option 1. 50%-tile could be a good approach for a new PC according to issue 5-1 option 1b/3a.
Issue 5-2-6: Option 2 (for the new PC). Other PC are unchanged.
Issue 5-2-9: Option2. First the PC and architecture has to be agreed.
Issue 5-2-10: Option 3. First the PC and architecture has to be agreed.
Issue 5-3-0: We think Option 1 is reasonable (but are open for other suggestions). This form factor may also fit small industrial sensors.
Issue 5-3-1: Option 1
Issue 5-3-2: We think more discussion is needed. We have seen benefits in the tdocs for Option2 so it can’t be ruled out.
Issue 5-3-4: Option 1. We think this is a reasonable starting point for discussion.
Issue 5-3-5: Option 1 (but need to be discussed further)
Issue 5-3-6: Option 3 (Option 2 can’t be ruled out)
Issue 5-3-7: Option 2 (need to be discussed further)
Issue 5-3-8: Option 2. Need to nail down PC first.
Issue 5-3-9: Option 1. Architecture and PC need to be decided first.
Issue 5-3-10: Option 3. Architecture and PC need to be decided first.
Issue 5-4-1: Option 1. Reuse PC5 as is.
Issue 5-4-2: Option 1. Reuse PC5 as is.

	vivo
	Issue 5-1: 
Option 1a.  
Option 2a.
Option 3a. for RedCap wearable device, we have provided simulation results that new power class is needed.
Issue 5-2-1: Option 4 is preferred to reduce the cost. However, option 3 should also be permitted considering the UE implementation flexibility.
Issue 5-2-2: Option 1. 
Issue 5-2-3: Option 1.
Issue 5-2-4: Option 4 (TBA). There are many kinds of industry sensors, some maybe very small with limited space for antenna array, reusing PC5 power for all the industry sensors is not reasonable. Option 3 is in general OK if single-pol is selected, however, considering the UE implementation flexibility, we should not restrict the architecture, further discussion is needed.
Issue 5-2-5: Option 2 or 3, can be starting point for further discussion. The RF architecture and antenna array assumption should be decided first.
Issue 5-2-6: Option 3. 
Issue 5-2-7: Option 2. We are wondering whether RedCap UE will support many frequency ranges.
Issue 5-2-8: Option 2. Many other aspects above should be decided first.
Issue 5-2-9: Option 2; first align the antenna array assumption 
Issue 5-2-10: Option 3. 
Issue 5-3-0: Option 1 is reasonable currently. But we are open to further discuss, in case other wearable type are considered.
Issue 5-3-1: Option 1 is preferred from UE implementation and cost reduction perspective. 
Issue 5-3-2: Option 1. 
Issue 5-3-3: Option 1.
Issue 5-3-4: Option 2 proposal is for 39GHz bands. For 28GHz, Option 1 is also acceptable for us. We need to separate the Min EIRP discussion for each band.
Issue 5-3-5: Option 3. Based on our 1 panel with 2 dual-pol antenna array simulation, 13dB gain drop is needed.
Issue 5-3-6: option 3.
Issue 5-3-7: Option 2.
Issue 5-3-8: Option 2. Should be discussed after MOP is concluded.
Issue 5-3-9: Option 1. 
Issue 5-3-10: Option 1. 
Issue 5-4-1: Option 2.
Issue 5-4-2: Option 2.







CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
Issue 5-1
	Most companies are fine to define the new power class. But there are different views on how many new power class should be defined for 3 use case. 4 companies are fine with defining new power class for all the 3 use case, 3 companies want to reuse the PC2 for video surveillance and new power class for wareable. 2 companies not sure about the new power class for industry sensor. 1 company think not to define any FR2 RedCap in Rel-17. The reasoning of defining the new power class is whether or not the same or different RF requirement set compared with existing PC or compared to RF requirement of other new use case. keep discussion in 2nd round.
Tentative agreements:
Candidate options:

Recommendations for 2nd round:


	Issue 5-2-1
	2 companies want the 2x1 single panel with dual polazation to align with wearables, 2 companies are fine with 8x1 dual pol and 2 companies think single pol should be allowed also. 2 companies are not sure about the needed min UE performance to set the architecture. The views are diverged so more discussion is needed in 2nd round. 
As the WI objective only ask the reducing the Rx branches, maybe RAN4 need to discuss a reasonable solution to meet the objective. The same RedCap UE use case covers both FR1 and FR2. It is unfair to FR2 discussion if no issue found in FR1 but many issues for FR2. It may be worthwhile to bring RAN4 discussion back on the WID objective before drifting too far away.
RAN4 may prioritize the reducing the Rx branch branch discussion both on architecture and other related RF requirement discussion. 
As some companies shows concern on the using the PC5 as starting point for industry sensor use case, it may be worthwhile ot check companies understanding on this. 
Considering the only one meeting left for Rel-17, suggest to combine the wearable and industry into one and also deciding the architecture in this meeting. 
Issue 5-2-1-1: specify one new PC FR2 UE for both Industry sensor and wearable
Option 1: yes
Option 2: no, separate
Issue 5-2-1-2: Reducing the# of Rx branch
Option 1: No
Option 2a: yes, single pol receiving and single receiver in baseband 
Option 2b: yes, dual pol receiving but single receiver in baseband
Issue 5-2-1-3: For Min EIRP and array arrangement for Industry sensor use case RedCap UE (finetunig needed)
Option 1: 20log(2) = 6 dB lower than FR2 PC5, reduction to half array size compared to PC5 (8 x1 array, dual panel), 
Option 2: 20log(2) = 6 dB lower than FR3 PC5, reduction to half array size of PC3 (4x1 single panel or 2x1 dual panel),
Option 3: 20log(4) = 12 dB lower than FR3 PC5, reduction to half array size of PC3 (2x1 single panel)
Option 4: Other, FFS
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Continue discuss above in WF

	Issue 5-2-2
	Most companies support 23 dBm, though less than 23 dBm not precluded.  Continue to discuss in 2nd round.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Continue discuss above in 2nd round.

	Issue 5-2-3
	Option 1 is agreeable.
Tentative agreements:
Max EIRP is 43 dBm.
Candidate options:
Recommendations for 2nd round:


	Issue 5-2-4
	There are divergent views on the min EIRP. This connecting to the architecture discussion. Some companies propose the 13.5 dBm ERIP and some propose the  25.8 dBm. Some companies also concern the flexible industry sensor w /wo the battery powering, smaller size etec, some companies are not sure the needed UE performance.  Recommend to continue to discuss this in 2nd round.


	Issue 5-2-5
	Company are fine to open discussion on the FFS or relaxation of spheicrical because of the reduction of the antenna element. Company propose to use 50%-tile as the same as PC3. Suggest to continue to discuss considering the architecture discussion. Recommend to continue to discuss this in 2nd round.

	Issue 5-2-6
	Some companies think reusing PC3 is fine. Others want to define new MPR. Need to discuss in 2nd round.

	Issue 5-2-7
	More company are suspicious on reusing the MBR due to single band operation and one company even think it may not need to support MBR because of fixed deployment. To continue to discuss 2nd round with below tentative agreement:
Tentative agreements:
No MBR 
Candidate options:
Recommendations for 2nd round:
Continue discuss tentative agreement  in 2nd round.



	Issue 5-2-8
	More companies think it should revisit this reusing once other RF parameters are decided. Seems reasonable and so not to discuss this till other requirement settled.

	Issue 5-2-9
	All company think the array arrangement should be agreed first, so no need to discuss this before architecture settled.

	Issue 5-2-10
	Most companies think the architecture should be agreed first, so no need to discuss this before architecture settled.

	Issue 5-3-0
	3 companies think it is fine to consider “watch” as starting point. some companies has question why it is limited to watch but not other possible device which is “wearable”. It may need further discussion to align companies view.

	Issue 5-3-1
	4 companies want 2x1 array and 2 companies want to have single pol compare to PC3 (4x1 single pol signel panel). Two companies want to further study on it. Here the similar issue should be discuss with the industry user case and maybe it is worth to discuss the similar issue here:
Candidate options:
Issue 5-2-1-1: Reducing the# of Rx branch
Option 1: No
Option 2a: yes, single pol receiving and single receiver in baseband 
Option 2b: yes, dual pol receiving but single receiver in baseband
Issue 5-2-1-2: For Min EIRP and array arrangement for wearable use case RedCap UE (finetunig needed)
Option 1: 20log(2) = 6 dB lower than FR3 PC5, reduction to half array size of PC3 (4x1 single panel or 2x1 dual panel),
Option 2: 20log(4) = 12 dB lower than FR3 PC5, reduction to half array size of PC3 (2x1 single panel)
Option 3: Other, FFS
Recommendations for 2nd round:
Continue discuss above in 2nd round.
Discuss above discussion point in WF.

	Issue 5-3-2
	Some companies think reusing the max TRP of PC3 is fine, some companies think it is better to reconsider it as too much difference between min EIRP of new device and PC3 device. Keep discussion in 2nd round.

	Issue 5-3-3
	All companies are ok with max EIRP, no need to discuss 2nd round.
Option 1 is agreeable.
Tentative agreements:
Max EIRP is 43 dBm.
Candidate options:
Recommendations for 2nd round:

	Issue 5-3-4
	Companies has diverse view on min EIRP and it connect to the architecture discussion. Thus recommend to decide this in Issue 5-3-1.


	Issue 5-3-5
	Some copmanies provide the simulation result so the spherical coverage need to be discussed in detail with the architecture agreement. Thus recommendation to discuss it when array size is decided. 

	Issue 5-3-6
	Some companies think reusing PC3 MPR is fine, some companies want to define new. This relate to the max TRP discussion also, so keep discussion in 2nd round.

	Issue 5-3-7
	Some companies want to reuse, but some companies to question why it is needed for single band operation? Keep discussion in 2nd round.

	Issue 5-3-8
	Some companies think option 1 and other want to relate to min EIRP discussion. so keep discussion in 2nd round

	Issue 5-3-9
	Most company agree this related to architecture, thus keep the discussion once architecture decided.

	Issue 5-3-10
	Most company agree this related to architecture, thus keep the discussion once architecture decided.

	Issue 5-4-1
	Most company see reusing PC5 NR UE is fine. One company want also reusing the industry sensor for video surveillance and one company not decide. Keep 2nd round discussion and see if reusing PC5 for video surveillance is ok.


	Issue 5-4-2
	Most company see reusing PC5 NR UE is fine. One company want also reusing the industry sensor for video surveillance and one company not decide. Keep 2nd round discussion and see if reusing PC5 for video surveillance is ok.





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Topic #2: CR on RedCap UE FR1
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2201709

	Ericsson

	Inroduce the new suffix I in 4.3; introduce new operating band chapter for RedCap; introduce RedCap UE bandwidth in note of 5.3.5; introduce the power class chapter for Redcap UE in 6.2.1I

	R4-2201710

	Ericsson

	Introduce REFSESN requirments and receiver requirement for RedCap UE

	R4-2201250

	Huawei, HiSilicon, CMCC, OPPO, CBN

	To introduce requirements for RedCap UE



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Companies are welcomed to provide the comments directly in 6.3.2

Companies views’ collection for 1st round 
Open issues 
Example 1
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2201709

	Company ASkyworks: this needs more time and capture many aspect that are still being discussed

	
	Company BZTE: Same comments with SKW

	
	Apple: Is this a CR for agreement or a draftCR for endorsement? Or a running CR to capture comments from companies only? Would there be any effort to merge the two CR proposals between Ericsson and Huawei into one? 

	
	Huawei: 
1. In clause 5.2I, there is an explicit restriction on the SUL, V2X and NRU. We can't agree with it due to violation of RAN plenary’s agreement.
2. In clause 6.2.1I, the requirement for power class 3 can refer to the clause 6.2.1. Otherwise, not listing SUL bands and n47 is an explicit restriction on implementation of SUL, V2X features.
3. Note 3 and 4 are declared in Table 6.2.1-1, but we don’t know what it is.

	
	Ericsson:
To Apple: I think merging the CR should be 2nd round taks.
To Skyworks and ZTE: based on 1st round comments, the CR may revised and should capture more comments in 2nd round once some discussion points are clear. For example, the single band operation and the operating band clarification.
To Huawei:
1. For clause 5.2I, this is issue how to define the RedCap supported bands. I don’t understand reasoning of adding a band for a feature without any RF analysis work for it. On the other hand, what prevent us to make the band a release independent way if requested by operator?
2. Not sure the SUL band and V2X band to be added in spec for now, this is specification impact, right? maybe we need agree how to treat these bands in general in specification. 
Thanks for comments, will be added in revised version in 2nd round.

	R4-2201710

	Skyworks: this needs more time and capture many aspect that are still being discussed

	
	ZTE: 0.8dB values were used, but the values are discussed in Issue 3-1-1.

	
	Apple: In addition to the comments in R4-2201709, for HD-FDD REFSENS, it is better to explicitly list the exact REFSENS power level. For certain FDD bands, the constant 0.8dB tightening cannot be directly apply to all channel BWs. For 1Rx versus 2Rx REFSENS difference, a constant 2.5dB or 3dB delta can be applied.

	
	Huawei: Generally, RAN4 specify the RFESENS requirement by using Rx antenna connectors instead of Rx antenna ports. 
2 Rx branches are also supported by RedCap UE is not reflected in this draft CR.

	
	Ericsson:
To ZTE: this needs to reflect the issue 3-1-1 in 2nd round discussion.
To Huawei: 2 Rx is addressed by referring to Table 7.3.2-1a, Table 7.3.2-1b. antenna ports or connector is stated/clarified in clause 7 general section and thinking no need to repeat it in CR:
To Apple: this depending issue 3-1-1 consensus later in 2nd round and could be changed accordingly.

	R4-2201250

	Ericsson: in 5.2I, The SUL, n47, n46, n96 should not be added in the specification. This is against the RAN plenary WF. 
“For a terminal that is declared as RedCap UE, carrier aggregation, dual connectivity are not applicable.” We donot need to mention this separately. In RAN2. There is a relevant agreeement “From RAN2 perspective, URLLC related capabilities are applicable for RedCap UE except those affected by CA/DC” which means UE should not report CA/DC capability if it is RedCap UE.
For Rx part, could be merged with R4-2201710. For the “all operating bands”, maybe it is better to refer to the operating band 5.2I. Is the IB means inter-band in ΔRIB  ? in this case, maybe it should be removed as the scaling factor not related to inter-band.Company A

	
	Skyworks: this needs more time and capture many aspect that are still being discussedCompany B

	
	ZTE: Same comments with SKW

	
	Apple: In addition to the comments in R4-2201710, for transmitter characteristics, we cannot assume all the NR requirements are applicable to RedCap UE, especially for maximum output power.

	
	To Ericsson, in 5.2I, I don’t understand why it’s against with RAN plenary agreement.
ΔRIB,1R and ΔRIB,HD are similar with ΔRIB,4R.
To Apple, it’s up to UE’s report.

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Comments received from 1st round for the CR, suggest to merge the RX CR and revise the TX CR. Though the issue of the bands SUL/V2X/n46, n96 should be solved first.

Tentative agreements:
Candidate options:
Recommendations for 2nd round:




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2201709

	To be revise; Merge TX part with R4-2201250

	R4-2201250

	To be revise , RX part Merge with R4-2201710, 


	R4-2201710
	Not purued



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on …
	YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	WF on the RedCap RF 
	Ericsson
	Capture both FR1 and FR2 discussion. 



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2200442
	RedCap UE HD-FDD REFSENS requirements
	Apple
	Noted
	

	R4-2200472
	Considerations on REFSENS for RedCap FR1
	Sony
	Noted
	

	R4-2200473
	Considerations on RF architecture for RedCap FR2
	Sony
	Noted
	

	R4-2200496
	RedCap UL Architecture and power class
	Skyworks Solutions Inc.
	Noted
	

	R4-2200571
	View on FR2 RedCap
	MediaTek Beijing Inc.
	Noted
	

	R4-2200978
	Discussion on FR2 RedCap Tx requirements
	vivo
	Noted
	

	R4-2200979
	Discussion on FR2 RedCap Rx requirements
	vivo
	Noted
	

	R4-2201248
	Discussion on FR1 REFSENS requirements for RedCap UE
	Huawei, HiSilicon
	Noted
	

	R4-2201249
	Discussion on FR2 RF requirements for RedCap UE
	Huawei, HiSilicon
	Noted
	

	R4-2201250
	Draft CR for 38.101-1 to introduce RF requirements for RedCap UE
	Huawei, HiSilicon, CMCC, OPPO, CBN
	Revised
	

	R4-2201279
	R17 FR1 Redcap UE
	OPPO
	Noted
	

	R4-2201301
	Discussion on Tx requirements for FR1 Redcap UE
	Xiaomi
	Noted
	

	R4-2201302
	Discussion on Tx requirements for FR2 Redcap UE
	Xiaomi
	Noted
	

	R4-2201303
	Discussion on Rx requirements for FR2 Redcap UE
	Xiaomi
	Noted
	

	R4-2201344
	Further discussion on FR1 RedCap related requirements
	ZTE Corporation
	Noted
	

	R4-2201345
	On FR1 Redcap UE 2Tx
	ZTE Corporation
	Noted
	

	R4-2201346
	Discussion on FR2 RedCap UE
	ZTE Corporation
	Noted
	

	R4-2201709
	CR on RedCap UE FR1-TX
	Ericsson
	Revised
	

	R4-2201710
	CR on RedCap UE FR1-RX
	Ericsson
	Not Pursued
	

	R4-2201711
	RedCap FR1 Operating band n79
	Ericsson
	Noted
	

	R4-2201712
	On single polarization receiving on FR2 RedCap UE
	Ericsson
	Noted
	

	R4-2201713
	RF impact On FR2 RedCap
	Ericsson
	Noted
	

	R4-2201971
	On Redcap FR2-1 UE Rx RF assumptions
	Qualcomm Incorporated
	Noted
	

	R4-2201972
	On Redcap FR2-1 UE Tx RF assumptions
	Qualcomm Incorporated
	Noted
	

	R4-2201988
	RedCap general UE RF requirements aspects
	MediaTek (Chengdu) Inc.
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Apple
	James Wang
	fucheng_wang@apple.com

	MediaTek
	Huanren Fu
	huanren.fu@mediatek.com

	Ericson
	Chunhui Zhang
	Chunhui.zhang@ericsson.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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* In Rel-17, there will be no work on any RedCap specific specification update for any
of the foflowing:

1. RedCap UEs also supporting V2X/PC5 on n47
2. RedCap UEs operating in unlicensed bands
3. RedCap UEs supporting SUL

* The specification will not contain any explicit restriction to prevent implementation
of RedCap UEs with these features.

* Note: The consequence of this agreement would be:

1. If any spec change/addition is found necessary in order to enable one of the options above
then it will not happen in Rel-17.
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